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2a This action is FINAL. 2b)d| This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 
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4a) Of the above claim(s) is/are withdrawn from consideration. 
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7) 0 Claim(s) is/are objected to. 
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DETAILED ACTION 
Drawings 

The drawings are accepted. 

Specification 

The amended specification is accepted. 

Claim Rejections - 35 USC §112 
The previous 112 rejection of claim 4 is withdrawn. 

Response to Amendment 

The Examiner acknowledges the amending of claims 1 , 3-8, 1 2-1 3, and the 
cancellation of claims 2 and 20-25. 

Response to Arguments 

Applicant's arguments with respect to claims 1 and 3-19 have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 3, 6-7, 9-11, and 15-19 are rejected under 35 U.S.C. 103(a) as being 
obvious over Shimizu (JP 11-233889, Applicant submitted prior art). 

With respect to claim 1, Shimizu teaches a surface emitting semiconductor laser 
comprising: a semiconductor laminated body including an active layer (fig.1 #13), and a 
plurality of semiconductor layers (fig.1) disposed on a semiconductor substrate (fig.1 
#21), and a pair of electrodes for injecting current into the active layer (fig.1 #s 16/18), 
wherein one of said electrodes comprises a single electrode layer (fig.1 #16, single 
layer separated by holes) in contact with said semiconductor laminated body defining a 
contact area (fig.1 area around #16), the contact area having a center portion and a 
peripheral portion at least partially surrounding the center portion, the peripheral portion 
having an outer periphery and an area density that decreases from the center portion to 
the outer periphery (fig.1 #16 completely filled in center, gaps out to the edges), such 
that injection of current from said one electrode into the active layer is carried out with 
different current densities for a center portion of said one electrode and for a peripheral 
portion thereof (fig.1 shape of #16, [0019]). Shimizu does not teach the area density to 
continuously decrease from a center to the edge. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to adapt the decreasing area density 
of Shimizu to a continuously decreasing area density as a matter of engineering design 
choice not materially effecting the current injection profile of Shimizu ([0034] Shimizu 
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teaches the electrode pattern can be arbitrary as long as the current profile matches 
that of the fundamental mode). 

With respect to claim 3, Shimizu teaches plural fine holes are formed in the 
electrode layer constituting said one electrode so that the occupation density of the fine 
holes differs between the center portion of said one electrode and the peripheral portion 
thereof (fig. 3, one hole near to the center, two holes near the periphery). 

With respect to claim 6, Shimizu further teaches a resonator for amplifying the 
light in the active layer (inherent), said resonator comprising a reflection layer included 
in the semiconductor body (fig.3 #14), and an external mirror disposed separately from 
the body ([0036]). 

Shimizu does not disclose the particular mirror shape of claim 7. However these 
mirrors are well known in the art. The particular mirror shape used in Shimizu does not 
appear critical to the operation of the device, therefore it would have been obvious to 
one skilled in the art to substitute the known mirror into the system of Shimizu by an 
obvious engineering design choice. 

With respect to claims 9-11, Shimizu teaches the device outlined above, but does 
not teach the stated wavelength ranges. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to change the active material of Shimizu to 
emit at different wavelengths in order to obtain needed frequency outputs for 
communications use. 

With respect to claims 15-16, Shimizu teaches one laser, not multiple devices. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
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add additionally devices of Shimizu into a polygonal output arrangement to increase the 
amount of power output and achieve a desired beam profile. 

With respect to claim 17, the laser of Shimizu can be considered a laser projector 
in and of itself. 

With respect to claims 18-19, Shimizu teaches the device outlined above, but 
does not teach a multimode device with a Inm vertical mode spectrum. Shimizu does 
teach adjustment of the external mirror ([0036]). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the mirror adjustment of 
Shimizu with the ability to operate in multimodes with a defined profile, as it is known 
that cavity length adjustment affects these properties and would allow for desired output 
characteristics to fit a given application. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
in view of Marta et al . (US 574551 5). 

With respect to claim 8, Shimizu teaches the device outlined above, but does not 
teach the use of a saturation absorber layer. Marta teaches a vertical emission device 
which use absorber layers (abs.). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the device of Shimizu with the absorber of 
Marta in order to utilize optical gating or switching (Marta, abs.). 

Claims 12 and 14 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu in view of Mooradian (WO 98/43329, Applicant submitted prior art). 
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With respect to claims 12 and 14, Shimizu teaches the device outlined above, but 
does not teach the use of nonlinear crystals. Mooradian teaches a similar vertical 
emission device using a nonlinear crystal (abs.). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the device of Shimizu with 
the crystal of Mooradian in order to create light of a different frequency. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
in view of Iga et al. (JP 02-052485, Applicant submitted prior art). 

With respect to claim 13, Shimizu teaches the device outlined above, and further 
teaches potential reduction of the substrate thickness ([0025]). Shimizu does not teach 
the substrate to have a concave portion removed. Iga teaches a vertical emission 
device wherein a concave portion of the substrate is removed (abs.). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
device, and substrate thickness reduction teaching, of Shimizu with the concave 
substrate removal of Iga as a means to remove any transparency problems with the 
substrate material. 

The “etching” limitations are rejected for the same reasons as claim 14. These 
limitations merely detail the methods of forming the device. The method of forming a 
device is not germane to the patentability of the device itself, therefore these limitations 
are not given patentable weight. At best this could be characterized as product-by- 
process limitation, where the process limitations are not limiting, only the structure 
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implied by the process. See MPEP 2113. Here, the structure implied by the process 
steps is merely the structure of claim 14. 

Allowable Subject Matter 

Claim 5 is allowed. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TOD T. VAN ROY whose telephone number is 
(571)272-8447. The examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TVR/ 

/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



